The change in unit time in the number of lines which pass through an element of unit area perpendicular to the jr-axis is therefore, since for a constant external field &19 j319 yl are independent of the time /,
r   « +      (>Vr ~ *£) -      (<Y7 - A*)   -     (4)
Strictly speaking, the current density is modified hi a complicated way by the rotation of the ions. But if the ratio of the period of rotation of the ion to the period of the light is not rational, it is only necessary, in order to find the mean effect, to take account of the motion £, ?/, C of the centre of rotation 5)5.
The current density Jx may therefore be written as above [cf. equation (7), page 385] in the form
(s)
For the motion of a point 5J5, which is the mean position of a rotating ion of kind I, two equations will be assumed. The first is the same as that given above on page 383, namely,
and corresponds to the case in which 5)5 can oscillate about a position of equilibrium (ions of a dielectric). The second is equation (34) on page 397, namely,
7;/"a?" ^               ^^7J.....^
and corresponds to the case in which 5)5 moves continually in the direction of the constant force X, i.e. the case in which e is the ion of a conductor, for example a metal, m denotes the ponderable mass of the ion.
If the changes are periodic, so that every JTand every $ is
. t proportional to <r* F, there results from (6)of ions, the magnetic current density sx retaining always the
